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Abstract

This study aimed to determine the prevalence of Bali cattle rumen containing plastic waste and its
impact on tissues and health risks. A total of 100 Bali cattle were investigated after being slaughtered at several
traditional slaughterhouses in Denpasar City. Rumen samples were examined for any plastic waste, meanwhile
blood, liver, kidney, lungs, spleen, intestine, and myocardium were collected for evaluation of heavy metals
content and histopathological examination. The heavy metal measurement was performed using the atomic
absorption spectrophotometry (AAS) method. Those tissues for histopathological examination were fixed in
buffer neutral formalin (BNF) and then evaluated using hematoxylin-eosin (HE) staining. The results of the
examination reported 9 rumens (9%) containing plastic waste. The hematological profile showed leucocytosis
and the content of lead (0.841 + 0.522 ppm). Histopathological changes in the liver, kidneys, lungs, spleen, and
intestine, were found in various types of degeneration, inflammation, and mild necrosis. In conclusion, the
prevalence of plastic waste in the rumen of Bali cattle was 9%, with leucocytosis, lead content was 0.841 +
0.522 ppm, and various histopathological lesions such as congestion, inflammation, and fatty degeneration in

parenchymous tissues.
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INTRODUCTION

The presence of plastic waste in the digestion
of most rumen is indicated by a poor cattle
environment. The prevalence of cattle rumen
containing plastic waste in Nairobi Kenya
receives more than 30% (Lange et al., 2018).
Rumen inspection results on cattle slaughtered at
slaughterhouses in Bali still found plastic waste
and other inorganic materials. Place the plastic
waste within the beef rumen, which is robust due
to the plastic-wrapped fodder (Wiradana et al.,
2023).

The health status of cattle is very much
determined by the factors of food sources and the
environment. The results of studies of cattle kept
at the final disposal site of Denpasar City found
the presence of lead contamination in their blood
(Berata et al., 2016) and some of them in the
rumen found plastic waste. The urban waste
consists mainly of inorganic material that is
difficult to degrade, so it becomes a threat for the

animals foraging (Dinana et al., 2023). Some of
the inorganic materials that are widely studied in
cattle that are reared in landfills are the presence
of heavy metals lead and cadmium. Both of these
heavy metals are very dangerous to human health
when consuming polluted beef (Sharma et al.,
2014). The difficulty in tracing the origins of
cattle slaughtered at the slaughterhouse, so the
presence of plastic waste in the rumen indicates
that the rearing cattle are in an environment with
a lot of inorganic material.

The impact of the presence of plastic waste
in the rumen of cattle reportedly can disrupt the
physiological and histopathological body tissues
(Roggeman et al., 2013). Metabolic irregularities
due to intake of contaminated feed including
plastic waste, will cause animals more sensitive to
infectious diseases. Hepatotoxic due to toxicity
originating from inorganic substances, can cause
a decrease in cattle immunity (Loh et al., 2020).
This study investigated the prevalence of rumen
containing plastic waste, hematologic profile, and
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histopathological features of liver, kidney, spleen,
and lung tissue.

MATERIALS AND METHODS

Ethical Approval

All procedures for
animals have received approval from the
Veterinary Ethics Committee, Faculty of
Veterinary Medicine, Udayana University, with
Approval No. B/37/UN14.2.9/PT.01.04/2022.

using experimental

Study Period and Location

The study was conducted in December 2022.
The study used a sample of 100 Bali cattle, which
were slaughtered at a traditional slaughterhouse in
the Banjar Bersih, Darmasaba Village, Badung
Regency. From each of these cattle were collected
the blood, liver, kidney, spleen, lung, and muscle
tissues.

Sample Evaluation

The examination of the hematological
profile was carried out at the Denpasar Veterinary
Center, using the Auto Analyzer Refloton (R)
method. The variables examined in the
hematological profile were total erythrocytes,
hemoglobin, mean corpuscular volume (MCV),
lymphocyte  percentage, monocytes, and
basophils.

To measure of lead heavy metals content was
carried out at the Analytical Laboratory of
Udayana University. The method used was an
atomic absorption spectrophotometer (AAS)
(Sikiric et al., 2013).

For histopathological evaluation, fresh tissue
was collected as follows liver, kidneys, spleen,
lungs, and muscles, then fixed in 10% formalin
neutral buffer (NBF) for 24 hours. Furthermore, it
was evaluated using hematoxylin-eosin (HE)
staining (Hristu et al., 2021).

Data Analysis

Data on hematologic profiles, measurements
of heavy metal levels, and histopathological
analysis were tabulated and analyzed
descriptively and qualitatively.

RESULTS AND DISCUSSION

Nine (9%) of the 100 cattle whose rumens
were examined had plastic waste in them. Ropes
and shattered plastic bags are two examples of
plastic waste. The results of examining the blood
profile of cattle whose rumen contains plastic
waste are presented in Table 1.

The results of the measurement of lead levels
indicate variations in the level of contamination.
None cadmium contamination was found in all
tissues. Complete levels of lead in each network
can be seen in Table 2. Histopathological changes
observed obtained results that vary greatly from
mild to moderate. A description of the
histopathological changes in each tissues are
presented in Table 3.

The prevalence of plastic waste in the rumen
of as much as 9% shows that there are still cattle
farms in the environment where there is plastic
waste. This prevalence data is much lower than
that reported in Kenya at 30.42% (Lange et al.,
2018). With the issuance of Bali Governor
Regulation No. 97 of 2018 concerning restrictions
on disposable plastic waste heaps, it is expected
that the prevalence of plastic waste in cattle
rumen in Bali can decrease.

Based on hematological profile data, it was
found that the percentage of leukocytes especially
lymphocytes and monocytes was higher than the
normal standard. This shows that there is an
inflammatory response in the body of a cattle in
its rumen containing plastic waste. Particles of
plastic components can cause various negative
impacts on the body's physiological system, even
to the point of immunosuppression (Priyanka and
Dey, 2018).

The inflammatory response can be caused by
damage to cells that can cause tissue necrosis. The
lead tends to be higher in the blood than in tissues,
because lead is substituted for Fe in hemoglobin,
and incidentally gets bound in the tissue (Coates,
2014). Variations in lead levels between tissues
indicate differences in endurance or connective
tissue with lead. There is a character of each tissue
in the binding lead (Pilarczyk et al., 2013). The
level of lead in the tissue is different from the
results reported (Akan et al., 2010), which states
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Table 1. Hematology profile of cattle whose rumen contains plastic waste

Parameters

No E Hb MCV L Lf Mn Bf
(108/mm> (g/dL) (mL x10%%)  (10%uL) (%) (%) (%)

1 7.84 12.6 54.1 11.91 86.8 6.5 6.8
2 5.56 10.6 56.3 1.77 80.9 7.1 55
3 6.02 11.5 55.3 7.10 815 6.9 49
4 4,95 10.0 57.0 7.69 83.9 10.3 5.6
5 5.25 10.5 56.0 9.66 80.5 9.1 6.1
6 4,98 10.3 54.5 6.50 84.4 45 4.5

7 6.85 14.0 56.5 6.85 88.3 7.4 2.4
8 6.75 14.0 51.4 6.75 81.2 4.7 114
9 6.81 13.9 54.9 6.81 82.5 5.0 49
Mean 6.11 12.0 55.11 8.40 83.3 6.8 5.8
Normal 5-8 9-14 50-60 8.00 58.0 4.0 0-5

(E) erythrocytes, (Hb) hemoglobin, (MCV) mean corpuscular volume, (L) leukocytes,
(Lf) lymphocytes, (Mn) monocytes, (Bf) basophils.

Table 2. Levels of lead heavy metals in the tissues of cattle
Lead level in the blood and tissues of cattle (ppm)

No Blood Liver Kidney Spleen Lungs Intestine Myocard
1 1.922 0.991 0.782 0.998 0.776 0.589 0.012
2 0.488 0.322 0.131 0.346 0.334 0.248 0.000
3 2.843 0.688 0.448 0.898 0.555 0.182 0.002
4 2.764 0.656 0.618 0.788 0.654 0.212 0.041
5 2.228 0.743 0.622 0.994 0.777 0.228 0.032
6 1.388 0.876 0.569 0.980 0.687 0.437 0.012
7 0.046 0.023 0.014 0.086 0.077 0.042 0.000
8 0.884 0.644 0.486 0.884 0.682 0.224 0.004
9 2.089 1.192 0.984 0.999 0.741 0.324 0.008
Mean 1.628 0.682 0.517 0.775 0.587 0.276 0.012
+0.990 +0.347 +0.299 +0.331 +0.236 +0.158 +0.015
Table 3. Histopathological change of the tissues of cattle
No Congestion Fat degeneration Inflammation Necrosis
1  Liver, kidney, lungs  Liver, kidney Liver, kidney, lungs, n/a
intestine
2 Liver, kidney, lungs  Liver, kidney Liver, kidney, lungs,  Intestine
intestine
3 Liver, kidney, lungs  Liver, kidney Liver, kidney, lungs, Intestine, lungs
intestine
4 Liver, kidney, lungs  Liver, kidney Liver, kidney, lungs,  Intestine
intestine
5 Liver, kidney, lungs  Liver, kidney Liver, kidney, lungs, Intestine
intestine
6  Liver, kidney, lungs  Liver, kidney Liver, kidney, lungs,  Liver, intestine
intestine
7 Liver, kidney, lungs  Liver, kidney Liver, kidney, lungs,  Intestine
intestine
8  Liver, kidney, lungs  Liver, kidney Liver, kidney, lungs,  Liver, kidney, intestine
intestine
9 Liver, kidney, lungs  Liver, kidney Liver, kidney, lungs, n/a
intestine
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the liver and kidney contain the highest lead.
Meanwhile, the results showed the highest in the
spleen and lungs (Kristanto and Septiyani, 2023).

The spleen is the body's defense organ as
well as a hemopoietic organ. If it is associated
with the mechanism of lead in the substitution of
Fe in hemoglobin, then the hematopoietic tissue
is most damaged by the contamination of lead.
This is consistent with what was reported that
heavy metals will accumulate in tissues that act as
hemopoietic (Li et al.,, 2015). Other study
reported that lead accelerates the absorption of
spleen erythrocytes so that lead accumulates in
the spleen (Purnama et al., 2019). There are
similarities with the results of this study that lead
levels in muscle are the lowest (Jaishankar et al.,
2014). In fish, it was reported that the lowest
tissue velocity as a place of lead accumulation
was in the muscles (Pebriani et al., 2022).

CONCLUSION

The prevalence of cattle rumen containing
plastic waste was 9%. The hematological profile
of cattle which in their rumen contains plastic
waste showed an increase in leukocytes. The lead
content in the body tissues of cattle whose rumen
contains plastic waste sequentially from the
highest are blood, spleen, liver, lungs, Kidneys,
intestines, and myocard. Histopathological
changes in the body tissue of cattle whose rumen
contains plastic waste were dominated by
congestion, inflammation fatty degeneration and
mild necrose.
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